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ADVISORY ON THE USE OF THIS DOCUMENT

The informaticon contained in this document has been developed sclely for the

- purpesa of providing gencral guidanece to employees of the Goddard Space Flight
Center (GSFC). Thim document may be distributed outside GSFC only as a
courtesy to other government agencies and contractors. Any distribution of
thie document, or application or use of the information contained lwraein, is
expreedly conditioned upon, and ia suhject to, the following understandinga
and limitations:

ta) The informaticn was developed for general guidance only and is
subject to change at any time;

[4=3] The information was develsped under unique GSFC laboratory conditions
which may differ substantially from outside conditicons:

ic) GSFC does not warrant the accuracy of the information when applied or
used under other than unigque GSFC laboratory conditions;

(d}j The informatisn should not be construed as a representation of
product performance by either GSFC or the manufacturer;

{e}) Nelther the United States government nor any persen acting on behalf
of the United Statea government assumes any liability resulting from
the application or use of the informatiocn.
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A radiation evaluation was performed on the HCC4Q11BM2RE to determine
the total dose tolerance of these parts.

A briel summary of the test
results 1s provided below. For detailed information, rofer to Tables
I through IV and Figure 1,

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, four parts were irradiated
under bias {(see Figurc 1 for bias configuration), and one part was

used as a control sample. The total dose radiatinn steps were 5, 10,
15, and 20 krads™. After 20 krads, the parts wore annealed at 2500
for 168 hours and at 100°C for 168 hours.

The dose rate was between
74 and 115 rads/hour, depending on the total dose level {see Table II

for radiation schedule). After each radiation exposure and annealing
Lreatment, the parts were electrically tested at 250C acceording to the
Lest conditions and the specification limits listed in Table ITIL.
These tests included three functional tests at 100 kHz aftor each
radiation and annealing step,

All four parts passed all three functicnal tests on irradiation to 10
krads. However, after 15 krads of expasure, all four parts failed
functionally at Vdd = 5 V. The parts continued to faii this
functiconal test on irradiation to 20 krads and on the subsequent
annealing steps at 259C for 168 hours and at 1000C for 168 hours.
However, the parts passed functiconal tests at vdd = 10 V and

Vdd = 15 V throughout the radiation testing and annealing treatments.
Parametrically, the parts passed ecvery test through 5 krads of
exposure. However, after 10 krads of exposure, all four parta
exceeded the specification limit for at least one of the following
three tests: IDD1 (@ vdd = S V), IDD2 (@ Vvdd = 10 V) and IDD3

(@ Vdd = 15 V). The maximum readings were 1.85 uA for IDLL, 1.B8 uh
for IDD2, and 1.94 uA for IDD3 with maeximum limits of 0.25 ua, 0.50
uA, and 1.00 uA respectively. The parts degraded further upon
continued irradiation teo 15 and 20 krads with all four devices
exceeding the specification limits for IDD1, IDD2, IDD3 and IDD4

(@ Vvad = 20 V). After 20 krads the maximum readings for these
parameters were 184 uA for IDD1, 187.5 uwA for IDD2, 191.5 uh for IDD3,
and 205 uh for IDD4. The maximum limit for IDD4 is 5 uh.

The parts
showed some recovery after annealing at 25°C for 168 hours and at

1009C for 168 hours., However, all four parts remained well abovec the
specification limits for the IDD paramelers. The maximum final

readings were 69 uA for IYDD1, 7¢ uwA for IDDZ, 72 uA for IDD3, and 78
uh for IDD4.



Table IV provides the mean and standard deviation values for each
parameter after each radiation exposure and annealing treatment. It
also provides a summary of the functional test results alter cach
radiation/annealing step. Any further details about this evaluation

can be obtained upon request. If you have any questions, please call
me at {(301)731-84&4.

* In this report, the term "rads" is used as an abbreviation for rads

{5i) .



TABLE I. Part Tnformation

Generic Part Number: HCC4011
GGS/WIND/WAVES

Fart Number: HCC4011BMZRE
Cantrol Number: 5730

Charge Mumbor: C23415%
Manufacturer: 5 G § Thomson
Lot Date Code: 8718

Quantity Tested: 4

Serial Numbers of

Radiation Samples: 2, 3, 4, 5
Serial Number of

Control Sample: 1

Part Function: Quad 2-Input NAND Gate
Part Techneology: CMQS

Package Style: 14-pin DIP



TABLE ITI. Radiation Schedule for HCC4011EMZRE

EVENTS

1) Initial (Pre-Irradiation) Electrical Mecasurements

2} 5 KRAD IRRADIATION (115 rads/hour)
POET - KRAD ELECTRICAL MEASUREMENT

3) 10 KR&AD IRRADIATION {74 rads/hour)
POST 10 KRAD ELECTRICAL MFASUREMENT

4} 15 KRAD 1RRADIATION (115 rads/hour)}
PFOST 15 KRAD ELECTRICAL MEASUREMENT

) 20 KRAD IRRADIATION (115 rads/hour)
BOST 20 KRAD ELECTRICAL MEASUREMENT

6) 168 HOURS ANNEALING AT 250C
PO3T 168 HOURS ELECTRICAI MEASUREMEN!

7} 168 HOURS ANNEALING AT 1Q0°9C
POST 168 HOURS ELECTRICAT, MEASUREMENT

Notes:

DATE

02/05/92

02/05/92
02/07/92

02/07/92
02/10/92

02/10/82
02/12/92

02/12/82
02/14/92

02/714/92
02/21/92

02/21/792
02/28/92

= All parts were radiated under kias at the cobalt-60 gamma ray

facility at GSFC.

- All electrical measurements were performed off-site at +25°C.

= All annealing steps were performed under bias.



Tablc

PARAMETER

FUNCT 1
FUNCT 2
FUNCT 3

Elcctrical Characterigtics of HCC4011BM2RB

FUNCTIONAL TESTS PERFORMED
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PAFAMETER VDD

pC PARAMETRIC TESTS PERFOEMED

VIH CONDITIONS PIN
L VDD
10 v VED
15 ¥V VDD
20V vhD

2V Vo = 0.4V ouT
10 v Vo = 0.5 ¥V ouT
15 v Vo = 1.5V OuUT
SV Vo = 2.5 V cuT
SV Vo = 4,6 V ouT
10 ¥ Vo = 9,50 Vv ouT
5 v Vo =13.5 V ou'tT
5V ouT
10 v ouT
15 v aur
5 v cuT
10 v ourT
15 ¥V oUT
18 v INS
18 v INS
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1001 5
IDD2 10
IDD3 15
IDD4 20
IOL1 5
IOL2 10
I0L3 15
IoHL 5
IoH2 5
IOH3 10
I0H4 15
VOL1 B
VOL2 14
VOL3 15
VOH1 5
VOHZ 10
VOH3 15
IIH 1g
IIL 18
FARAMETER
TEPLHL

TPLHZ

TPLH3
Excepticons:

ITT.
VDD
5 v
10 v
15 V¥
V1L
v 4V
v Q0w
Vv o0V
v 0V
v 0V
Vv 0V
AT VY
v o0V
v 0V
v 0V
v Qv
v 0w
v 0V
v Qv
v o0V
v o0V
v 0V
v 0V
v 0V

vDD
5V
10 v
15 v

AC FPARRMETRIC TESTS PERFORMED

VIiL

oY =F=
<

VIH
5V
0D v

1
i5 v

CONDITIONS

CONDITICNS PINS
FREQ=100 kllz 1/0
FREQ=100 kHz 1/0
FRFRO=100 kH=z I/0
3 LIMITS @ 25°C
> 0.0 nA ; <0.25 ua
> 0.0 nA ; <0,50 uwa
> 0,0 nA ; <1.00 ulA
> 0.0 nA ; <5.00 uA
8 » 0.51 mAa
3 > 1.30 mh
3 > 3.40 mA
3> 0.0V ; <=1.60 mhA
5> 0.0V ; <=-0.51 ma
5 » 0.0V ; <-1.30 mA
S >0, 0v ; <-3.40 mA
> 0.0V ; < 50 mv
5> 0.0V ; < 50 mv
5> 00wV ¢ < B0 mv
S > 4.5 ¥
8 »~ 0,895 v
5 »14.95 ¥
> 0.0 uh ; <+0.1 uA
>=0.1 uh ; < 0.0 vk
LIMITS @ 25°C
>1.0 nS ; <250.0 nS
>»1.0 n3 ; <120.0 ns
>1.0 ns ; < 90.0 ns

1/ VIH and VIL are tested during functional testing.

2/ There are no loads for the A.C. tests.



TABLEIV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for HCC4011BM2RB 1/

Total Dose Exposure {TDE) (krads) Anneal
_ ¥ 5 10 15 20 1€8 hrs 168 hrs

spac Limits [ {Pre-Rad) g 25°C g 100°C
Parzmeteras min max |mean ad sd mean sd |{mean  sd
FORC1 1 MH=z : B EE
FOHCZ 1 Mz !
FOHCE 1 MHZ I
Ionl 1A J 0.00 C.00 16.88
IDD2 ud 2 0.00 .20 17.24
Ipp3 uA o} 0.00 g.co 17.73
Iinkd ud o 0,00 a.co 19.27
TOL1 mA| 0.51 0.03 281 0.04 9,05
I0LZ mh| 1.32 0.11 0.13 7.14
~OL3 ma| 3.40 0.42 [} .48 7.53
TOHL ah a 0.31 [2332d:] 0.30 0,31
IOHZ mh 0 0.05 [=0580¢ 0,08 C.l6
IOH3 mh 0 0.08 | i3 0,08 c.12
IOH4 nA 0 0.26 AT 0.26 0,27
VoLl ny 0 c. ' G.00 R
vorz2 my 0 C. 0.00 c.Co
VoLl my 0 C. .00 C.Co
VOHL my| 4.95 a. 0.00 0.C2
VOHZ ny| 9.95 a. 4.00 0.69
VoH3 x| 14.95 0. .01 n.ao
IIH nha - 1. 1.55 ERE
IIL nA |-100.0 0. 0,00 o.00
TELH1 ns| 1.00 6. 6,29 |5 g, 28
TELHZ ns | 1.00 a. 2.88 [ .27
TOLH3 ns| 1.00 2 2.54 [ > 72
Netas:

mean and standzrd deviation values were calculated over the four paris

1/ The
The coptrol sample remained comstant throughout

irradiated in this testing.
the testing and is not included io this table.
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Figure 1. Radiation Bias Circuit for HCC4011BMZRE
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A=22Kohms+/-5%,@12W
Vdd=15+/-05V
Vadd/2=75+/-05V



